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J $t=0$ $S$ $\Phi$
$r=R^{0}(\lambda_{1}, \lambda_{2})$ ,
$\Phi(\lambda_{1}, \lambda_{2},0)=\Phi^{0}(\lambda_{1}, \lambda_{2})$ ,
$S$ $R$
$\frac{\partial R(\lambda_{1},\lambda_{2},t)}{\partial t}=-\frac{1}{4\pi}\int\int_{s}\frac{X\cross W(\lambda_{1}’,\lambda_{2}^{l},t)}{|X|^{3}}d\lambda_{1}’d\lambda_{2}’$ , (1)
$\frac{\partial\Phi(\lambda_{1},\lambda_{2},t)}{\partial t}=0$ ,
$\Phi$
$X\equiv R(\lambda_{1}, \lambda_{2},t)-R(\lambda_{1}’, \lambda_{2}’, t)$ ,
$W(\lambda_{1}, \lambda_{2},t)=\Phi_{1}^{0}(\lambda_{1}, \lambda_{2})R_{2}(\lambda_{1}, \lambda_{2},t)-\Phi_{2}^{0}(\lambda_{1}, \lambda_{2})R_{1}(\lambda_{1}, \lambda_{2}, t)$ , $(2a)$
1,2 $\lambda_{1},\lambda_{2}$
$\lambda_{1},\lambda_{2}$ $W$
$R_{2}$ $\Phi_{2}^{0}=0$ $\Phi_{1}^{0}=\Phi_{1}$ $\lambda_{1}$
$\gamma(\lambda_{1})$





Sulem et al. [C.Sulem, P.L.Sulem, C.Bardos, &U.Frisch,
Commun.Math.Phys., 80,485(1981). ] $W$
(2)
$\frac{\partial W(\lambda_{1},\lambda_{2},t)}{\partial t}=\frac{1}{|R_{1}\cross R_{2}|^{2}}\{(\frac{\partial V}{\partial\lambda_{1}})(R_{2}, W, R_{2}\cross R_{1})$
$+( \frac{\theta V}{\partial\lambda_{2}})(R_{1}, W, R_{1}\cross R_{2})\}$ , (3)
$(a, b, c)\equiv a\cdot(b\cross c)$ ( (613)
$(612),(613)$ $||\ldots\Vert$ $\Vert\ldots||^{2}$ ) $W$
(3)
$W$ (2) $R$ ( $\Phi$
) ( (1) (2))
3. .
$(z, \sigma, \theta)$ $z$ $\sigma$ $z$ $(e_{z}, e_{\sigma}, e_{\theta})$
$u$
$u=u(z, \sigma,t)=u(z, \sigma,t)e_{z}+v(z, \sigma,t)e_{\sigma}$,
$R$ $\Phi^{0}$
$R(\lambda_{1}, \lambda_{2},t)=(z(\lambda_{1}, t),$ $\sigma(\lambda_{1}, t),$ $\lambda_{2}$ ), $\Phi^{0}(\lambda_{1}, \lambda_{2})=\Phi^{0}(\lambda_{1})$ ,
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(1) $\lambda_{2}$ $r(\lambda, t)\equiv ze_{z}+\sigma e_{\sigma}$ ,
$r$
$\frac{\partial r(\lambda,t)}{\partial t}=\frac{1}{4\pi}\int F(z, \sigma;z’, \sigma’)\gamma(\lambda’)d\lambda’$ , (4)
$(z, \sigma)\equiv(z(\lambda,\ell),$ $\sigma(\lambda,t))$ , $(z’,\sigma’)\equiv(z(\lambda’,t),\sigma(\lambda’, t))$ ,




$E$ $K$ 1 2
(4) $(\sigma, z)$
$\sigma\frac{\partial\sigma}{\partial t}=-\frac{1}{4\pi}\int\frac{\partial G(z,\sigma;z’,\sigma’)}{\partial z}\gamma(\lambda’),d\lambda’$ , $(6a)$
$\sigma\frac{\partial z}{\partial t}=\frac{1}{4\pi}\int\frac{\partial G(z,\sigma;z’,\sigma’)}{\partial\sigma}\gamma(\lambda’)d\lambda’$ , $(6b)$
\mbox{\boldmath $\psi$}




$\frac{\partial\sigma}{\partial t}=-\frac{1}{\sigma}\frac{\partial\psi}{\partial z}$ $\frac{\partial z}{\partial t}=\frac{1}{\sigma}\frac{\partial\psi}{\partial\sigma}$
4. .
(5) $G$
Al; $(z, \sigma),$ $(z’, \sigma’)$ :
$G(z’, \sigma’;z, \sigma)=G(z, \sigma;z’, \sigma’)$ , (7)
$B]$ ; $z$ : $h$
$G(z+h, \sigma;z’+h, \sigma’)=G(z,\sigma;z’, \sigma’)$ , (8)
$C]$ ; : $\alpha$
$G(\alpha z, \alpha\sigma;\alpha z’, \alpha\sigma’)/\alpha=G(z, \sigma;z’, \sigma’)$ , (9)
$T$





$\frac{dT}{dt}=$ $\int\int\{\frac{\partial z}{\partial t}\frac{\partial G}{\partial z}+\frac{\partial\sigma}{\partial t}\frac{\partial G}{\partial\sigma}\}\gamma(\lambda)\gamma(\lambda’)d\lambda d\lambda’$
$+ \int\int\{\frac{\partial z’}{\partial t}\frac{\partial G}{\partial z^{l}}+\frac{\partial\sigma’}{\partial t}\frac{\partial G}{\partial\sigma’}\}\gamma(\lambda)\gamma(\lambda’)d\lambda d\lambda’$ ,
(7)
$\frac{\partial G(z,\sigma;z’,\sigma’)}{\partial z’}=\frac{\partial G(z’,\sigma’;z,\sigma)}{\partial z’}$ $\frac{\partial G(z,\sigma;z’,\sigma’)}{\partial\sigma’}=\frac{\partial G(z’,\sigma’;z,\sigma)}{\partial\sigma’}$
(6)
$4 \pi\int\{\frac{\partial z}{\partial t}(-\sigma\frac{\partial\sigma}{\partial t})+\frac{\partial\sigma}{\partial t}(\sigma\frac{\partial z}{\partial t})\}\gamma(\lambda)d\lambda=0$,
$T$
$B]$ ; (8) $h$








$C]$ ; (9) $\alpha$





$\frac{dT}{d\alpha}|_{\alpha=1}=2\int\int\{z\frac{\partial G}{\partial z}+\sigma\frac{\partial G}{\partial\sigma}\}\gamma(\lambda)\gamma(\lambda’)d\lambda d\lambda’-T$
$=8 \pi\int\{-z\sigma\frac{\partial\sigma}{\partial t}+\sigma^{2}\frac{\partial z}{\partial t}\}\gamma(\lambda)d\lambda-T$.
$T=8 \pi\int\sigma\{-z\frac{\partial\sigma}{\partial t}+\sigma\frac{\partial z}{\partial t}\}\gamma(\lambda)d\lambda$,
Lamb Text
$T$ $P$ Lamb Energy
Impulse 1
well – defined
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$0$
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